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THE WATER TABLE IN THE WESTERN AND CENTRAL PARTS OF LOO ISlAND, NEW YORK 
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II'l'RODUCTIOII 


S1Dce Ja.nuarr 1982" tbe Qeological S m.-yey 
 UDi ted State. Deparbnent ot the 
Interior" has cooperated 1Ii th the Hew York state Water Power and Control Comia- 
a1on
 the Nassau County Department of Public Works" the Surfolk County Board of 
Supervi80rs
 and more recent.l.1' a1so with the Suftolk CountY' Water Al1thoriV" in 
an inteD8ive stucV of the ground-water resources ot Long Island. !bis work i8 
under the general direction of o. E. Jleinser, Geologist iD Charge 
 the Dins- 
ion ot Ground. Water, ot the Water Resources Branch at the Survey' 
 and under the 
1mediate eupeni8ioD ot II. L. Brashears" Jr." Geologiat in Charge of ground- 
water investigations in New York and Hew E
1And . 

 
The continuing program has inc1uded the 818tematic measuraent of water levels 
in shallow observation wells on the island. The purpose of these M&surement8 
has been in pari; to map the ground-water table and to evaluate its fluctuations" 
whether Datural ones resulting trom variations in rates ot precipitation" evapora- 
tion, 
 transpiratiOD, or artificial ODeS resulting trOll P '''T'JDB tor JIU111c1pal
 
industrial, agricu1't1ral, or other usetul purposes. The comour _P 0:£ the water 
table presented in this report represents in a sense the cn 1mina t!on ot an ettort 
to e 
nd a growiRg network ot observation wells 1;0 cover moat ot Long Island. 
In another 8eD11e, h owever " it win _rely serve a8 a guide", a10ng with earlier 
oontour maps, pointing to a mare complete and accurate aap that aq be obtained 
Iv" adequate covarage ot. the entire island by shan. test 1I'8l18
 and pariicularq 
ot the critical area in Brook1.1n and western Queens. 
'!'he present IULp has been made poss1ble by the cooper;-atift effort 0:£ 
 persons. 
1Ir. W. Fred \fel.
, Senior Eqs1neer of the Nassau County Department of Public 


:.,.. 
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Works" willingly 
 availa})l.e. 
ers - of the st.a£f who assisted the Geological 
Survey in making' the water:--1evel masurementa 
;n JIay 1943. Mr. Henry L. Frauenth8J, 
'of the same organization" offered 
 'help1'ul suggestLoDS. Grate.t\1l acknowledg- 
ment is also due 1Ir. Russell Suter, Executive Engineer of the New York state Water 
Porrer and Control CODIDission" whose .construct.i.. ve cn tici_ led to Dotable. .improve- 
ments in the map. 
 coverage of .western Suffolk CountY'1I'a8 ade p08si1?le
7.th. 
financial cooperatioDof the Board.ot Supervisors and the Water"J.uthoriv of tlu
..t; 
coUl1tY'. The drattiDg of the map and sections was executed by Irr. Lauren .R. 
Wistott" ot the Geological S'Urvey. 



 


.. 


GEOLOOY 
The geology of Long Island has been discussed at length by several writers 
(6) (10) (12) (15) and win therefore only be sketched briefly here. 
Long Island is formed of glacial deposits of varying thic1mess 'that were laid 
down on umonsolidated beds of Cretaceous age. The backbone of the island is a 
double row ot hills representiDg terminal DJ)raines fashioned bY' the gr.at ice 
sheets of the Pleistocene epoch. South of these morainal deposits is an outwash 
plain that slopes gent11' toward the ocean. The outwash material1s quite 
.... 
able and rather uniform in structure. 1he water table in the area south 
 the 
moraims is accordi
 a more or leS8 contiDuous surface of low elope" though 
m.od:i..tied soaewhat by" the streams that it feeds. 
Along the north shore of the island the glacial deposita are auch less 
homogeneous and generall7 less permeable" being composed in part of "tin. Numerous 
bays cut into the more at the island along the sound. Flowing into these bays 
are JJBtV' small streams of steep slope, some 
 which are fed by D8tural springs. 
In the area north or the 1I.Oraines there are several aDan lakes and ....ter table. 
perched on impermeable lenses above tie. main water table. There the main water 
table slopes steeply' and in irregular fashion" genera1.l1" toward the north mote. 



. 


. 
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The upper Cretaceous beds' that underlie the glacial .deposits on mat ot 
Long Island and. crop out in some places are also ot importance because 'of their 
influence on the configuration of the' main water table. '!'he uppermost beds Of'. 
that.series" which are suppose
 of llagothy age" comprise interbedded sands and 
silts to ts"i11g severa]. hundred feet in thickness. Underlying these sands and 
silts are clays assigned to the Raritan formation, which in turn 'are underlain b7 
Lloyd sand" also considered to belong to the Raritan formation. !he Lloyd sand" 
an eXcellent n.ter-beariDg bed" rests 1D1contormabl7 em the ancient crys te.l1 i ft e 
rocks" and dips toward the southeast about 100 teet to the BL1.le. '.The sands ot 
the Magothy formation" as well as the Lloyd sand" all have the main water. table 
on LODg Islam as the source ot their head. These sands unquestiODAb17 affect 
the shape of the main water table. 
In many areas OVEr the i slatJd it is difficULt to establish. the bottoa of the 
main water-tabJ.e aquifer. 


EARLY GROUND-1JA.TER RECORIS 
In 1851'ftter-level aeasuremants were -.de in about SO shallow wells in the 
southern parts of Kings and Queens Counties. These were reported by Jlc1lpine . 
(1) in 1852. However, neither the exact locations ot the wells nar the dates of 
measmaements are gL Yen. 
The earliest known contour map of the water table of any part or Long Island 
appeared in 1867 in a report by Kirkwood (2). It covered the area lJiDg between 
Jamaica and Hempstead and extending about 8 miles inland from the south shore. 
The measurements upon which this map 118.8 based presumably were -.de in the late 
fall of 1859 or the early spring of 1860 (3). In 1854 Stoddard (4) repor-ted 
elevations of the water table at several 
1J.s in Broo
 in connection with a 
study of possibilities of water SU}:Ply' trom underground sources in that area. 
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laP OF 1905 BY BURR-BERnI1-
N COJOaSSICII 
In )lovember 1905 the COJIIDissioD OD Additional Water SUpply" far the 01\7 ot 
Hew York reported its findings to the CODUDissioner of Water SupJ>17
 Gas _d 
ElectricitY' (5). This Commission cane to be kncMn as the 
-rre__ 
COBDis8ion, tor those were the DaM8 ot its -.bers. T.beir report in
1Ided a 
contour map (Plate VIII Of Appenctiz VII
 tollOlliDg p. 810) of th8 water tab18 a8 
of JuJy l
 1905
 based on water-level read.ing8 in 1
S78 ahaUow 1F8
18" ass 
 
which were 2-inch test wells driven espeoialJ.y tor that purpose. The map CO'hred 
. that J&r1; of Long Island lyiDg west of lranor aDd Korichee, Suffolk CoUD't7
 ex- 
oept the area within the Borough of Brook:11n of the City of lew Yom. B7 aeaDI 
of a :riTe-foot contour interval it showed a water tah1e NDt.miDI to tbe gen..al 
outliDe of t18 island aDd modified by the .D1UI8rouS bqs and .t.re8I8. The max:1.- 


.. slopes of the water table on the 8Outb. more" as _asured on ten aorth-south 
sections across the island « 5), Plate VII of AppeDdix VII
 tonawing p. BlO)" 
rauged froa 7 to 20 teet par mile and averaged about 14 fee t per JIile. Slope. 
on tbe DOrti'1 shore were reported as rangiDg :rzoa SO to 100 teet per lI1le
 thoqrh 
they were not 80 well 
tined because ot the variable composition and atruoture 
of the :am-aiDal ateria1. there in contrast to t:t. .ore near
 11Ditora deposits 
that underlie the outwash plains to tbe S)uth. 
The datum of.tbe Brook:11n Water Department was used in 'the Burr-HeriDg- 
Freeman investig a1A1.on. It was found tD be :t.981 tee'&; above the Winets Point 
datum, the latter haq been fixed by tide observations at Willets Po
 troJD. 
1891 to 1895. 


. 
The highest 'Water-table eleva1&i.on, a1ight17 aver 100 .feet above sea l8ftJ., 


" 
was shown near tl» Nassau-Suf'tolk CountY'line between Bicksville au:i HuntiDgton. 
H owever , the contours there were drawn as a succession of 
short dashes, indica- 
ting that 80me uncertainty was attached to their value or aean1Dg 1:a that area. 


lit 


a 


.. 
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· On page m.1 of 'the Burr-Hering-Freeman report the f'ol101d.ng state.nt is made: 


. 


II1fhere these contours are shown as a succession ot long dashes" the 
surface of the ground 'water i8well establid1ed; where shown as dotted 
lines J .. on 80_ ot the areas covered b7 the D)raine and the thick 
lqers ot t:JJ.l o
 the norther:Qr portion of 'the 1sUnd, 'the location 
of the surface of the water table is soMWhat conject\JraJ. J because 
fe. existing weUs.re found there of sufficient depth to reach the 
true water table and the cost or"the necessary W'ells J lSaDe of-whioh 
'WOUld have had to be tulJt 150 teet in depth, was prohibitive. The 


- 
surface of the ground waterJ which is held by the fine compact _teriaJ.. 

ona:I.IJg the moraines and the lqers of till that 
 caver the 
northerly portion of the island, are not shown OD this 1905 contour map. 
Since, in general J it appears that the water from these elevated strata 
115 81
 percolating into the sands and gravels that J as the geolo- 
gists have shown J underlie the mantle of till" to what might be termed 


the loIrer water table" 'Which is the surface shown by the contQurs. . . 
The strata between these two saturated layers are, in some localities.. 
> 


comp1ete1y saturated" the difference between the elevations of the two 
'Dter tabJ.es rep:resentiDg the 108s of head thr
h vertical seepage; 
but in ED1' localities the intervening sands were found to be only 
partiaUy saturatecLP 


In recent years wells of the requisite depth have been drilled in some of 
the doubtfnl areas shown on the 1905 map. The results are given on the contOJr 
map accOlllp8D1ing this report (Plate 1). Some of these wells struck water at two 
levels before the main water table was reached" confirming the observation made 
in 1905. 
The 1905 water-table map of the Burr-Hering-Freeman CommissiOn was republished 
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wi th slight Ilodifi cations bY' the Geological S'tJ:t"'fey in 1906 in a report an the 
ground-water resources of Long Island (6). The location ot centaurs in doubt:1'l11 
areas was again sham by dotted lines. 
The western part of the 1903 water-table map. covering Queena and Nassau 
Counties only" was reproduced in 1912 by tie Board of Water Supply of tle City 
of New York in the:ir report on obtaining an add1t1onaJ. 8U.g>ly' of water tor the 
City of New York from Suffolk County (7). 
An extension of the 1905 water-table contcurs into Brook:b'n was _de b7 Wiggin 
in 1934 in an engineering repcrt on behalf of the New York WatEr Service Corpora- 
tion" objectors to the application of the City of New York to t1:e Water Parer 
and Control Comnission tar additional gramd-&water 8lPP11' in Brookl1n" Qaeel'l8, 
and Nassau (8). Those contours, which had been terminated at the Brook1.1D- 
Queens boundary, were extended into Broo1cl1n on tm basis ot watEI: 'level. 
 
ported by Stoddard (4) in J.854" trunk-sewer invert; elevations, and water leveJ..s 
from records of test borings for subway construction. The h1ghest elevat1.on ot 
the water table shown in Broo1cl1n far 1905 was about 20 feet. Wiggin re.rked, 
nit is probable that a few isolated areas :In the high part-s ot Prospect Park end 
e1sewhwere had higber levels. ." The Burr-Hering-FreElDaIl contours at 1.9OS 
were again published in 1937, 1>7 the Water Power and C01rt,rol CommLS8
on (n). 
to
ether with Wiggtn l s extension of those contours into Broo1cl1n (8). eo.- 
parison was made with water-table contours tor 19&6. 


MAP OF 1908 BY BOARD OF WAT.m SUFPLY. CITY OF}lg YCIUC 
The report or the Board of. Water Supply (7) refe
d to p-evious1y is ap- 
propriately caJ.lad the Spear report after Walter E. Spear, at that tiDe Division 
Engineer of the Baird of Water Supply. Under m.s direction an intensive inves- 
tigation was made of the ground-water resources of western Suffolk COllIIt;y. Th8 
study of ground-ftter levels was extended eastward to the 10Dgitude of Riverhead. 


. 


. 


.. 
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· !he Spear report contained a map (Vol. 1, 8heetS, opposite p. 108) 8howing""
 
the configuration at the water tabl. on JuJ.7 1" 1901, in tbat part ot Sutfo
 
. 
County lying west of Riverhead, in addition to the above mentioned water-tab1e 
_p of Queena and Nassau tar 1903 (Vol. 1" sheet lj opposite p. eo) republished 
:trom the Burr-Hering-Freeman report. The contour interval was tl va feet.- .All 
e1evatioDs were referred to a DR datua 1.72 feet below the datum of the 
Brook:'l1n Water Departmeul;. 
General agreement was shown between the Spear map of i907 of western Suttolk 
County and the Burr-Hering-
 .p of 1903 covering the .819 area. 1IatJT at 
the wen. put down durmg t1lJ l903 investigation were later u
ed b7 the Board 
of \fater Supply'. In addition, about soo two-inch test 1I'8ns were driven in tb8 
area to augment those wells and other exLsting weJ.b1 avaUable tor observation. 
Caution in the iDterpretation ot the water-table contours in certi.in areas 
was again urged in the Spear report, a8 the following quotations from pages 108 
and 109 will 8how: 
BThe ground-water eontours shown here define, however" onq the 
main surface of aat-urstion. In the moraines, local beds of cJq 
and bould,er till maintain eleVated water-tables that are auch 
higher and quite independent of the main. surface of sa'b1ration. 
Between these elevated or -perched" water-tables. . . . . . . . 
and the _in water-table below" the strata are. 0D33'" partia3.17 
saturated. . . . 


"There are but few observations upOl1'tbe surface of the _in 
water-table beneath the high and oaapact lIDrainal ridge." and the 
around-water contours there are drawn in a general way fro. the 
observations in.ells oo.tside of these areas. This 1ack 'ot1ntor- 
-.tion in these areas ..0088 not appreciab17 affect the acour&cy 


f 
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of the determination of the ground....ter catchment. The 
few wells in the doubtful area between the Nusau Co'U!1t7 
line and Elwood indicate that the ground-water SUBllDit is 
not tar from. the surface divide of the .outher17'mr
.. 
(Underscorin& is oura.) 


. 


. 


JU.P OF 1955 BY WIGGIN 
J. contour -p of the water table in Brooklyn and Queens in ]fay 1955 was 
presented by Wiggin in connection with hearings before the Water Power and Con- 
trol Commission on the application by" the City of New York aJ.ready referred to. 
This was a joint effort by consulting engineers for the objecting water-supp1y 
companies and officials of the New York Department et Water Supply, Gas aDd 
Electriei ty. By comparl.Dg this map with the 1905 contours and thed.r extenBioD 
into Brooklyn" Wiggin est1ated the amount at water tha:t had been withdrawn !rea 
storage in that critical area duriDg the intervening SO years. Wiggin's map or 
1953 was published by Laue (9) in 1914 and by Thompson, Wells, and 'RJ au (10) 
in 1957. 


MAP, OF 1936 BY NEW YORK STATE WlTER POWER AND CONTROL COUJaSSIOB 
In Bttlletin G1J-2 of this series (11)" published b7 the Water Power and Con- 
trol Commission in 1937, Suter gave a water-table map tor 19&6 1I:Lth &' five-foot 
contour interval, coveti.ng again the area trom Ri:verhead westward. To obtain 
the data munerous 'Wells 'Were measured, 80me of them. after rela'ti.
 short 
periods ot recovery. In JII8JV" cases it was necessaJ:)" to estimate elevati0118 fro. 
topographic maps, ( '(11)" p. 51), but despite th:ls lack at refinement; the 1956 
contour map was of value in indicating 1mportsnt chaDgee", even 1n the .)1ort 
period from 1955 to 1956" particularly in tbe critical area at Brooklyn. 
In commenting on the state of lmowledge at the tiJJ8 of the <,hearings on the 
application of the City of New York in 1933 Suter stated (pp. 48" SO) w.An along 


'+ 


. 
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· the Queens-Nassau County line: this Brooklyn overdi-att had l
red the gronnd- 
water level by 1II8D1' feet. How far into Nassau County tbat effect went and 
. 
whetber it extended to Sutfolk was not then (leSS) knaIm.. One object 'of the 
studies made in 1956 was to fill1n this gap" but again perchediwa
-tab1e eon- 
ditions presented a serious handicap. 'With tbe tuDdB aT&ilable am with the time 
allotted it was not then possible to drill the DBcessary deep test holes to de- 
termine the true posi tiOD of the u.1n water table in the center of the island. " 
Suter:' repeated the warnings given in both the Burr-IIeriDg-Fre8l8Il and Spear r&- 
ports" in the following wordsl -There is ever present danger that in hill8" along 
the moraines aDd in disturbed strata genera117 levels may be taken in wells 
piercing perched water depoalts and so tail to indicate the true upper surface of 
the 8iin body of ground water. ft «11), p. 51). This reservation tempered his 
summation (p. 50) of the results of the investigation just tben completed: 
"Latest iDtcration mowed aterial chauges for the worse in the period 1955-1956. 
Bot oDl1' has the Brooklyn depression gone down - - as was expected - - but the 
depressed area has extended far to the east into Queens Count,.. The effects in 
Nassau County are serious and there can be no doubt but that they extend even 
into Suffolk, although somewhat asked by the difficulty" of avoidilUt perched 
"Water tables in 'the ranges of 
 near the county line. 1t (Underscoring is ours.) 
Deep observation wells drill.ed more recently in that area passed through the . 
perched water tables and reached the main water table. As d1scussed JD.Qre. fUD.7 
below, it now appears that the effect of pumping 
 Brooklyn has not.extended 
to Suffolk County. The apparent decline of tbewat6r table at the.. Nassau-BuffoJk 
County line is attributable first to the .taot that the e8%'J.7 _pe contoured 
perched _ter tables" and aeconctly$ to di.tference8 in antecedant prec,ipitat1on. 


* 
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IU.P OF 1943 BY GEOLOOICAL SURVE,J' 
P1ate 118 a B8p ot the western and central parts of Long Island showing b7 
contours the cODfiguration ot the main water table in JIq 1943. The contoure, 

 drawn 
 th a lo-toot interval on the basis ot water-leTel measureJBIts in 
289 aheD.ow wells distribute<iamoDg the counties a8 follows: 


. 


. 


ueney. or Owner C ounty 
Ii:Dlr s Que ene Nassau S1Jtfolk 
Hassau Co. Dept. of Public \forks 0 0 167 0 
. 
New York City Board of Water Supp:J;y 0 0 0 28 
New York City Dept. of 'ater Suppq 12 25 6 8 
Hew York Water Service CorporatLon 7 0 0 0 
u. S. Geological Survey 0 0 1 20 
Industrial or other 9 0 1 5 
, Totals 28 25 175 61 


The table be gtnni"g on page 17 gives pertinent data concerning these wens. 
The state well numbers are those adopted by t:t:e New York State Water "Power and 
Control CCBDID1ssion (14) and wide4r used by otbBr agencies. The Salle 
 s 
are used in the series of Water-Bupp1y Papers (15) in mich compJ.ete water-level 
records tar most of the 
89 wens are published, most of thea going back to the 
beg1nniJ:2g of' r
cord. b owner's nUllber is giVEl1 in ma.ny- cases to assist in 
referring to tbB early records. 
Under "Location" are given addresses or nearest street intersections. though 
in many cases merely the localities- are given. The deptb of t18 ..ren- .eanstlie 
total depth _asured inside the caSing from tl1e top<. ' The' top of the'casliig'1s 
generany within about a toot ot the ground surfa.ce, except as noted'iDider 


. 


t 



. 


. 


. 


II 


t t 


"Remarks. a 
'!he tabulated water-level eievat1on
 are based mostlY' on'measurements made 
near the End of May 1945. The more'recentJ:y completed wells in Suffolk CoUnty\'- 
were 'measured in June 1944. At the end of that month the water table aver most 
of Long Island" as sh01m in other represe)'ltati ve shallow wells" was genera1l7 
at about 
 same level as it Was at the end of May 1945. 
Water levels in supply wells of the New York Water Service Corporation in 
Flatbush, Broolc11n" were taken from testimony of Thomas H. Wiggin, Consulting 
Engineer" given at a hearing before the Water Power and Control CommissiQn. In 
some cases these are static levels of wells in service. ' 
All elevations'-'tLven in the table refer to mean sea level. The elevations of 
measuring points on the well casings have been determined by differential level- 
ing done by tbe Geological survey. The general order of sign1ticance of the 
water-table elevations is indicated On the map, most of the elevations being 
given to the nearest tenth of a foot. Water levels determined at another time 
than at the end of May 1943 are given to the nearest foot only. 
Where the density of wells is adequate the contours are drawn as tunl1nes. 
Where information is lacking or 'Where there is some uncertainty as to its inter- 
pretation, the contours are dra:wn as broken line s. No attempt has been made to 
draw in the contours below the 6O-foot contour in northern 'Nassau cOunty because 
many ot the wells in that area undoubtedJy reach on1¥ to perched water tables. 
That is true, tor example J or wens N JJ. 71 and N n 72. 
There is a large area in northwestern Suffolk County in 'Which there are few 
shallow observati on wells. The provisional dashed contours there should be re- 
garded oDlyas suggestive of the general shape of the main water table in that 
area. Farther to the east , between Lake Ronkonkoma and' Carman I s Hi'Ver.t the 
coverage is better, particularly along two recently completed profiles 
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(sections H-H' and I-I'). 
In drawing contours along the south shore ot Suffolk County t1:e 1908 map by 
the Board or Water Supply was used as a guide, allowance being made for the 
general decline of water levels that is known, to have occurred since that 't1me 
(16) . Also allowance was made for the difference in datum planes. 
No contours are shOwn tor that area in Queens Courrl;y lying north at the ter- 


. 


. 


minal moraine" except for the zero contour. This contour encircles the center of 
heavy pumpage in the Wo
ven area and separates the high area of north Queens 
from the low area in ,Brooklj1n. At two ftstagnation points" it intersects the 
closed zero contour that completely encircles the isls.nd along its shore. One 
of these points is on Jamaica Bay and the other assumedly on Newtown Creek. A 


similar zero contour separates the high area of Gravesend from the rest at 
Brooklyn. 


Per
ps the most striking difference between the map on p1ate 1 and earlier 
'Water-table contour ID8:Ps of Long Island is the con:t.'igura
on of, the high in 
Nassau County. The m
Thm1Dl e1evation of the main ground-water table in Nassau 


County in' May 1945 was abou
 85 feet, or apprOJdmately 15 teet lower than shown 
on the 1905 contour map. Furthermore, the high point in 1945 was abmt 5 miJ.es 
west at its position according to the 1905 map. However, it must be kept in 
mind that on the 1905 map tba contou.rs in that area were drawn as dotted lines, 
indicating that the pool tion of the true water table was conjectural" as pointed 
out above (p. 10). Comparison or the two water tables is best . seen on section 
Q-IJI, plate 2. Section F-F' shows the same divergence or levels" though to a 
lesser degree. 


Differences in average elevation of the water table in 1905 and 1945 as 
shown on the othet' sections of plate 2 is a
tributable partly t,o "differences in 
precipitation. A recent study Q&) of early water levels and precipitation and 


. 


. 



. 


. 



 


0:> 
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their lor:g-term correlation shows that in 1890 or about that year the water 
table was at its highest stage since 1850. A aecoDda17 high was reached in '1905. ,\ 
On the basis or pr-ecipitat1on data it is estimated that in lusau 8Ddwes
m 
Suffolk Counties the water table should have averageCl about ,four or fiTe teet'\ 
lower in 1945 than in 1903. The profiles or plate 
 sbow' appraxiJlatelY' ,that 
muoh difference in the stage or the 1IB.tar:- table at the begiDn1ng and end of' this 
4O-year peri ode 
Another sigm.ticant difference between the pre8el1t contour map and earlier 

ps is in the shape and extent at the water-table depression in Bl'Ook'13n and 
western Queens. The probable original shape ot the water table in Brooklyn is 
indicated on eeotion A-A' on plate 2" which is based on Wiggin'" 
nsiOD of 
the 1905 contours (8). The decline that has ocourred there is the result of pump- 
ing for industrial purposes and tor public watEr supplies (17). In the ear]y 
years ot the ground-water developuent in Brooklyn the decline was gradual. In 
recent years it has been accelerated and the water-table depression has expanded. 
A comparison of the 1953 and 1956 contour ups shows tbat the water table in 
parts of Brooklyn and Queens declined rather sharply dnri.ng that three-year 
period. Since 1956 there has been onlY' a snall net decline" although the depres- 
sion has continued to expand. In general" low water levels were reached about 
1941. Since then there has been a slight reoowry of, water levels in the area 
ot most concentrated pump
. 
Referring to section B-B' on plate 2, it is seen that in 1943 the water table 
was lower everywhere along tbat section than it was in 1905. Part of that dif- 
ference in levels is due to the difference in average rates of precipitation 
before 1903 and before 1945" which was die cu.ssed above. However, the major part 
of the difference in water levels 
re is due to the pumping' distt'ib1ted over the 
area adjacent to that section ( (17)" fig. 6). 
In view ot the relative nearness ot the center.- of heavy pumping in Brooklyn 
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1;0 the East 'Ri'V8r , it 18 not likely' tba t the effect ot that pumping reaches very 
tar into Queens. As the water table hinges on tie tidewater in the nearby 
channels, aJ\Y transient state of now set up by a change in the rate of puBlpiDg 
in that:areasoon degenerates into a new steady state of flow without affect.d.ng 
appreciably" the water levels at comparabJ.y greater distances in the opposite 
direction. 
Nothw1thstand1ng the evident overdraft in Brooklyn and in parts ot Queens, 
the ground-water resources of Long Island as a whole are still not tully utilized. 
The potentialsupp1y in the central and eastern parts of the island is tre- 
mendous.( (n)" p. 32). Through proper development it may be used for municipal, 
industrial and agricultural purposes on a scale that has scarcely been antici- 
pated. 


.. 


. 


.. 


.. 
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